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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a parallel 
processing method which can perform efficient matrix 
element calculation irrelevantly to the communication 
performance between a host computer and a processor 
element by sending at least some of matrix elements 
corresponding to indexes included in a block to a host 
computer. 

SOLUTION: The transmission of density matrix element 
blocks P(IB, LB), P(JB, LB), and P(KB, LB) having Ic x Ip 
elements is requested and they are received (S205). 
After a loop is completed and the calculation of one LB 
ends, the processor element sends fox matrix element 
blocks F(IB, LB), F(JB, LB), and F(KB, LB) having Ic x Ip 
elements back to a host computer (S207). When it is 
judged (S209) that those processes are completed for all 
LB, the processor element sends the fox matrix element 
blocks having Ic x Ic elements back to the host 
computer (S210). 
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l'*fJ^-rS7*5/^ff^JS^F (I, J) *5iZ>'F 
(I, K) iS«fctfF (J, K) ©'>&< t<b— g|5$StlE 

MM&JI7] fn-fnNi (NteJEOSMfc) ©IB«->x 30 

;i/R, s, t, uo-c-n-€ r ntc-&sn*K^v'x;i'r, 

s , t , u ©-tn-6n©j««-C**IR»»JKH» i , 
j, k, 1 >y?y?7>hl,Tm^Tmty£nZ>2m 

^-*»H»g©H»«g (i. j. k. 1) fc:*CJSl 
k £ t> i o ©WfiJcSsli t T -5 ffittSjemft K 

^ffifT^JP^StP (K, L) <h ; mfkA 1 i©tA 1 
• P (K, L) • g ( i , j , k. 1 ) O^TO««S 
J&lilSfclClll-r-SifcEftl f 1 (I, J) £» 40 

tfrE2«^«#H*g©HSc«g u, k, j, n 

2i;OtA2 -P (K, L) -g (i, k, j, 1) 

<D£T<D&m&mmmzm?z>mi f 2 c 1 , j > i© 

ifPf (I, J)=fl (I, J)+f2(I, J ) ©, 
HffEH^aj£M& i , ttrEJS^SJSMfd: j Z^rtx^tiU 

(c-^ * n ±x ©ncssa iHt »c -5 ft T-«fc> $ n & 

F o c kff?iJ©£T©B5fiF (I, J) ©f|-*£. *X 
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MfCWBtJE-r >X V V X * «^©^D y V l/T, 

me*x bm»m-?mmmie>7uy9m<Dzruyi?& 

m^-?Z> 30CDSR-r I B, J B, KBtcM 

HtrE*X h^tSTKfE^P^^*«^-rsSirE3ocr) 
Ofy^lB, JB, KB-c*fJt3*i&t>©&¥4fc 

iE*^ hff-*«TltrE l o<z>5? 3 y*i(fEM5>lthffS 

tuEv 5 a 0 iMTSrfT -5 RElc, 

HrE^Dy^ 1 BK**ft*lftE*f*J*Jfi£H* I . i5<fc 
?>*HfrE^P y^JB lc$£tt«ffiEI8£l£&HSc J . *5 
cfctfliffE?"P ^KB Jc-gf *n*«rE*BiW*JKH»cK. 
fc*N£-r-S««fr#l»*P (I. J) feitfP (I. 
K) i5«fctfP (J, K) ©'>&<£%>— gfl£, ifrE^n 
-fe y iJ-x 1/ * > h \ztt V T^m L . 
«(Eroty!txi/^> Hi. 

nrEi*6No<emc**ittt->x^*. ttrE^i©^ 

T. »2©^Dyi?SSJB*bT. ^©fffE^ 2 ©>^P 
•y i7^©^D y & zm^TZ-f >r;^XL B 

)i— -yum o 1 1 1> tc 

iia^oy? i Bfc^snsweiftBSjsm* i . 
tXmrE^D -y j b (c$£n«ME«|j»gijenft j . * 
itfiifrE^p y & kb ctin^iiaffi^siSiScK, 

L, C»*-r*««ff5>JB*P (I, L) *5«fcUCP 

(J, L) 4o«tLN*P (K, L) <D'PU<th— ml 
E*X MHH*56»SS«L. 

mm-Jnyy- 1 Bic^*n*uriBB«ai£n«c i 

T-SffiEIMteaiSMR i . &&tfwiU7uv>7 J Btc^ 

sn«.BtrEiSt^*igMR j *#iBR-r«.BtrEJM^*j£HR 

SkK *«i«-r *WEJSA6»«H«ck. *3J:^E^p^ 
VLB n*lffE«fiW3lJeW»L *«fiRT*WEJR 
^SiSW^l. tc^T-5>2«^«^g (i, j, k, 
1) *3J:t>*g (i, k, j, 1) *5«fctfg (i, 1, 
j, k) <D'J>tt< it>— »*W-Jfb. 

^©tmcsnfci»EM*ffl[*ffltiT. mmyayv i b 
fc#sn-5SffEas^»i£MSc i . *3ct^MEy p » ^ j 

BH^sn*l9E18WSJKW»cJ, SilHS^Dyjr 

^LBtC**ft*|»E«WSJSH»L. (C*fJ^T-5>X* 
•yi'fr^JS^F (I. J) 4s«k^F (I, K) *3J;^F 
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(J, K) *<fc£>*F (I, L) *5«fctfF (J, L) *5<J; 

uf (k, D tfc— u*mmv>mm-^.\z.m-o 

tme^n 7^ i b {c-^^n-5>Hfria«^*j£w^c j . * 
fect^Bfrfa^D -y ^ l b ic$sn<&«neMrna&eNfk 

L. t^jST*?* V^fT?>JB*F (I, L) 43«tDCF 
(J, L) 1$&X$F (K, L) ©4>&< tfc— SPSr, flft 

E*xhw-»«^3nsu io 
ssk. iWE:/p-fe-;/-tf-xi^>Hi, 

t&E^n y?IB t::-&£n£liaE«§iftSJ£W& I . i5«fc 

K:»*-r*7*y^ff5>JB*F (I. J) fccfctfF 
(I, K) *sJ:tfF (J, K) ©4>fc Btr 

e*x h mnm^mmr z> c <t * *hk t -r s ft^mm.m 

[W*3f8] «*^6CiS«c0^i»ljlW-#^ffiiCt3^ 20 
T, 

Bul2^D-ir y-y-x I/* > h©MgK:*sW-<5i&E-f >5* v 
.*XLB©«JD#fc>DI5K:. ttfE*XMH**a»5flrE 

ya -t -y-y-x i/ * > h ^m.mts nz> <z> a. 

iiE^a 7JKB left* n*«rE*Btt*ttW*K* 
BfrE^D * l b fc-&£ nsMEifosifta&MicL izttfc 

■tzm&ffpmmp (k, d ©5-£> ^tco2«^« 

#IW&g©M$cffig (i, j, k, 1) ©W-JStt^&g 
to-B-KL^HS-rsffMSitlP (K, L) T&£d<i£!f#®Jt 30 

mam 9 ] »*js 6 \zmm^f-mm.^w^m\z^ 

T. 

yD-fe-y-tJ-Xl/^ > h'vj|6«$tl'5CD«. 
ffl^P 7? I B ££$n*l(rEjti*l£&Blft I 

mlE^P y ^ K B tc£*ft*t&E*M&«JKM»K*S J:tf 
tjfE^ary^LBC-ir*n*WEarttSJfiEH»LK:^ 40 
-r*««ff5>Jfi*P (K, L) 05^, 
iT02tW»g©SSIg (i, j, k, 1) 
©ItlWSTSS £$JK£n&t>flttE16tt£&H& 

(K, L) t, 

mfE^P y i b tc-&^tl«)KrEffii^ai£H» I *5 .fctf 
-f-SmrE^gfi^mStP (I, L) <!:. 
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-r-5mlE«aff?iJ5*P (J, D T?*Sii*«pfi 

0] »**7 tE«W^ttitfh#^IC*3 

-ty-y-vgifasft-s.©^ 

mm7a-y? i Bt'-^sn-sffirEfiii^ajSM^ i *5«t^ 

Mm^uy? J Bfc$£n*WEIMft*l£H» J isJ:tf 
WE^n ^ K B K^3^*i(fE»Waj£HacK;l3.ktf 

iE^p-^LB (c^^n-SBtrEas^SJSWfcL c*tjs 

-r^SSff^JS^P (I, L) £J;OCP (J, L) *«k 
O'P (K, L) ©?^> 

£T©2*^S^|S»g©W»fflg (i, j, k, 1) 

*£fc-B~c£T© 2 «?flta-Mk g ©MiScffi g ( i , 
k, j, 1 ) ©i^#:^&gT&££¥yitf£n&V>;&>, 
*4WiWE^D5/i' I Brt©^ToWEHUW*JitH» 
I tLi©ffi*^)bii-e^T0 2«^«^MiScg©MSc 

itg (i, i, j, k> comwtf^i&^-v&ztvm-z 
nti^mmmm^mmp (k, d 

iT02ffMStg©S»fg (i, 1. j, k) 
©ih&;^j&RT&3<hfd»r$ft&<^#>, S-Si^iWE 
^■^J Brto±TO«rE«UWSJSIIScJ iLtol 

^fotfilffl 2 «^»#Mf!t g ©IHgCfB g ( i , 
k, j, 1 ) <DmWrf^<&ST*$>Z>t$miStll2.^A\ 
*4V»tti(rE^n y £ K Brt©£T©ttEttttSJKH8c 
KiL <h©*a^^toii-T"^T© 2 «^ g ©P* 
ffig (i, j, k, 1) ©ttJfc&qF&ST**£!pJWS 
nfcntffE?B«fT5>M*P (I. L) <h, 
±T©2« : FW»HftgO|W»fflg (i, k, j, 1) 

^PyiM Brt©£T©ME*M&SJ£H»:l iLt©|B 
*&totT4T© 2 *f mttm®. g ©IH&ffi g ( i , 
1, j, k) <Dm&ib^!&&T-$>2>£:pmznti.^T!)\ 
** tWiWE^P y * K B rt©±T©BffE«iS#«)*J£P^ 
KiL t©<a*^to#T^TO 2 m^Wfl-H* g ©MiC 

ffig (i, j, k, i) <Dmgnfi^&&-v&z>£mm2 

[0 0 0 1] 
[0 0 0 2] 

[«£*©»«] ft^©^»lC*3^T. ^0««^*Wl 
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-€•©£:£>. £©¥■?*«> ^->5al/->3>© 
[0 0 0 3] #^£«JiJ<; 
^n^©^i^-&**JgHII!c<»:b, ;i©»l£IMiSc£ 1^ 

[0004] ^mmzan^mmm^mmm^^. 

&]ft=?mm.mw-mz. sn*-e&. 1 o o^m&comm 

a. tioo omT®.m<Dft=F&^<DmmbmmizAn 

[0005] mmm^^mm^wm'] immmtt 
^mmmw-mxiz. K=?-v>w.Wkvz. ^h^©«^©^ 

01 3© <»£l> ©<t3lCi£f«Wi'«^Sn 30 
[0 0 0 6] ddT, (SfciU) Ci^T. I «*t$C& 

fc. fcSC 1 EltlS C, „ tt. li^«T»5. & 
[0 0 0 7] $T. M^^J^Wir^ttitSrfEizli-r^/i 

JK&^ns/^u©^**. ^rtro* 1 ? 40 
<DW.mmtz-2ts.tt nut*. z>t$.^. tfox e 

(CAtlT. nV)(D%mW*Witz-f&?\Z. 2n«^i 
©^©«e|^$iaait-^«^ibT. 013© (fciC 
2) ©j^&xu-^— fif^JS:^fflv^ti?>. cct, 

(gfciU) tCiSI^T. a (x) &J:tf/3 (x) «, x# 
[0 0 0 8] 2ntf^i:»t?iA5;l'Kr7>H«. 

013© (&xt3) *>e> (ic^5) (D^.o\zm^^n 50 
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So 

[0009] 013© (gCi!C4) (C*3ViT, £22© ( • 

• •) pwmimiz. «Tp©i!ax*;u*-. ss2js 

<Rx£4) tC&HT. Z P (^©BJiffl^T'Ei tt. i (C 

t>v^T©*gfn^^^ci^srt>©^-r-5. j^t> 1^ 

©Igfflt-e&So 
[0 0 10] Sfe, 013© (&it5) «. t^ptt 
t©IW©ffiS^ffl^^*3L,T*3 0> E„ S, 0 „ tt 
2fi©»T©iffi.^'&fc-a-f-MT^^fO, r M li|fp, 

qp^©^8t-e^>-s>. 

[0 0 1 1] ±fH©/N5;H--T>H < h. (I&C5U) © 
*e*«, 014© (»SC6) ~ (^xC9) ©J;-5lc*^ 
[0 0 12] (2&it6) tCiJt^T. £„ *5J:tX£v «. 

n<@ (nttiE©s») $>z>ft : ?-mmzm-rz>i®mT°$> 

[0 0 13] (SfciU) 4SttH»^fflViTf«t 

01 5fc*-r (»sci o) ~ (scsei 3) tc^-rj: 

r 2 «^ KS?g«#J **^tt*l»L.T r2«^«^J 

[0 0 14] 0) T«fcSft4»fI*M- 

©JW#«ett. C,„ tli'5*»«C*^/uT*S0, CI© 

») ©S^c, Mi 1*6 N (N*t»JSB»©»T?*0. 
IE©Sic) CDSffcT**. aTTH. C lB $®m<i:T 
*NX nff5«JC*«*ff5>Jtl**. 

[0 0 15] «J»ffic*»*/ht&-S«t5K«»:fT5«JSft 
SEU. lH«10SWt?&**5¥ft© 1 O t L 
T> /N— N'J— • ViryV - D— tJ"— >©^ffi 
T> HFRjSiB&^-T-g.) #«H6n4. *UittStt« 
BSL, HFRj£©^*<i:UT#6n^)S5:$-. 016© 

4) ~ 8) ic^r. 
[ooi6] F,,i*y*y>7fTpmm. Pn\z&mftm 
mmt, ^n?nmz*iz>> wT©iKBjT*tt, z\nz>& 

F (I, J) , P (K, L) <D£?iZi&mTZ>m-&tf& 
[0 0 17] (*5S1 4) S«f< CitCJcO. ^ScfT^J 



( 8 ) 

13 

£>&Z£l #>£NC0fH3CD:£TCD I iC;tf LT#ffi-f"£COT\ 
[0 0 18] (RSI 4) &#^T»&nfc«»ff5>IC 

fT?>JP£<£oT, (i&xtl 5) -e7^-yi7ffyiJFS:^g: 

(K"F, SCFtf-ffi^-TS) tP?^. 
[0 0 19] ^KcDW-Jlt-Cflkfel^lBISS-rsOtt. («C 

iti 5) ©7*^^ff3?iJS^F IJ ©tnst-c*s. nn 

[0 0 2 0] S C Ffi-»:cD^ffiiC«2il0fe-g>= lOli 20 
5V XfXhU— 3>SCFttfcWH*ft**ft"e, 111 

fflsc f tmtoR»c#fc. 2 n^mftom&^T^j x * 

K«#LT*5€> 2 lellHKli^gft 2 t^^r-f 

1/^7 hSCFte<hlI?«n«)#)*T. SCFfh^cDS(c2 

[0 0 2 1] S«ETtt. xWX^^aofelfS^T^-bT. 
B*|HI©*:# »#©*°fU'* hSCFS^ffl 

V>-5CD#£liitTr&£o ^CD^-f hSCFfel:<t5^ 
^WiBtHSttiJUTtt, SCFW-JKDlElifcfcOK:, N 30 
' (c««lt^J-r^<@^:0 2*T^oti-» : £fi : ^^^n 

[0 0 2 2] 2I|^IB^G (I, J, K, L) . ««ff 
^IJP (K, L) . &&.X*7*yi?fimF (I. J ) ®W 

[0 0 2 3] 2tf«»». (*ai3) 
«fcc>{C, 116® (ScStl9) i:ST±5tt*f»ttSlr 
UTli*. LfcJlbT, (KcSC19) cortco 1 oi:Sb 

[0 0 2 4] 0 1 6 CD (fCiU 8) 

P (K, L) =P (L, K) 

T-abS^t^O, 01 6 co (gtiti 5) *3J;rjciii 
5co (SciCi l) 

F (I, J) =F (J, I) 

[0025] mtom&.m$k£Mi&m&ffl$rt ttrngm 

&?Mlit&Ttt. 017CO ($Cxt2 0) \Z7jkT£oUm 

mm&tf— Micffl^f-ns. ceo (gcxt2 0) ic*j^ 50 
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T, r, n, Rte^P h)VC$>K>. S^A^x, y, z CO 
#V^cfeC0^-?-C0^Tf$)^. rttW^COffiS. n«« 
^CO^Sftft, RttJSmfc©d5«T**. 
[0026] n x + n y +n, = A«, ^a»»C0^:^ 

*«. oo«^fc-to«iB*sttitt, l 

[0 0 2 7] £ m «^ilJt^T'ab0, «lit©£IW«fcJ!£ 

Stfrco. 0i7co (SciS:2i) (DM<Dm$kil> SHCi&gJg 

[0 0 2 8] ffitt£j£Hg(C X t&. I, J , K, LCOio 

i, j, k, I ©«tiK/JsX*T#f #Wt5®*»«W 

[0 0 2 9] [tttt->xJP4:S»->xJI/] #li!S^$fc# 
1 0*^©»«*iacH*Ktt. n = (1, 0, 0) co» 
n= (0, 1, 0) CD*-g\ n= (0, 0, 1 ) CO 

^Ctt6I0 (**V>tt» ffigPfcCD^cott^tcJ;^ 

[0 0 3 0] (&5£2 0) CO-5-5CO0 1 7 CO (»SC2 

2) T^-rsp^^ja^. cin6*»o**«i»je«»© 
jfi-&£. ttW>>x;ui:0f^. p«iitcoiBS*«]->x;utt3o 

*wa©«^-c'b, gt± i ocoagiw*jeBis:com^&ai 

[0 0 3 1] (M2 1) CD5*>C0exp [- £ (r- 
R) 2 ] ©t»a-tft#jlfc. Mi&SJi£M^coa^*. ra« 
lCJS«»->x;P4:l**. »W->x;i/tt. R, S, T, UCO 
.tilC^cX^TS^CtSlx. JM^->x;HJ. r, s, 
t , u co J: o tC/hX^TS#f>f^-r-5CD*itS^JT* 0 . 

[0 0 3 2] ^«lfltiH(E©^JfifcRLTtt, fH£co*f 

co«a*--&^-t4- (R, A) T% 10©tt«->x;H£*toT 
[0 0 3 3] [2 «^ a^CO^SC] ifi&i^SlSW^T-^^ 

$n^2t?a»G (i, j, k, D a. mmm&m 

«C*ffl^*t. 01 7C0 (gCit2 3) COct^tC^fc^n 
-So ICT, g (i. j, k, 1) tt, 0 17CO 
2 4) C0«te»(C«-r^t^Tf$-5. 
[0 0 3 4] G (I, J, K, L) ItMSJSnSScT 
^Ufc2ffi^®^iPft>*. 8 (i. J. k, 1) 
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( i , j , k, 1) t, B17C9 ($Cit2 5) T'^TJ; 
[0 0 3 5] ST, £te£J£H3t*t*. ^cDftSKjfi 

ic^-r^t^T^s. i, j, k, ise©im$&siKM 
a9icst*io<t5teAii!ii. m,m&fk. m 
'f-w.m.m &#r * t> © t «jrr * . 

[0 0 3 6] RHOfflitS&BttSfcablc. &T©Ki» 10 
Ttt. Mi6»J£M^©S^ i , j, k, lOftfcOC. 
^n-encftllla, b, c, d^fflHT2t?t» 
$ [ab, cd] CDJ:ol:*tintl;t5. 

[0 0 3 7] ±KoJ:'5K:ffl*snfcajSM«:-fe2/ h£ 

«ir»x 2 m^w^ttmtr xirn 

(S. Obara and A. S a i k a, JCP, 
vol. 84, no. 7, p. 3964, 1 9 8 6) C 

[0 0 3 8] ST. a, b, c, d^TsWt. Tft 
t>*>a = 0. = (0, 0, 0) , b = 0 b = (0, 0, 20 
0) , c = 0c - (0, 0, 0) , d = 0„ = (0, 
0, 0) X&Zm&lZit. (W2 4) 02«fM 
tt. HI 8© (*SC2 6) ~ (^xC3 4) \Z^?&o\Z 

[0 0 3 9] CCT*. (»SC2 6) CinS [• •, • 

nne.t:t>^Ttt»Trjfi^*. <»a 2 7 > ©«#i&H 
«, o^e> 1 

[0 0 4 0] Sfc, a, b, c, d©?^ 1 OT*> s lift 
fltfit^Ot>©**»*«'&»Ctt. 019© (^3 5) *3 30 

[0 0 4 1] (ScSC3 5) T. ^^^© i U, x'Jfcli 
y SfettzfiR5J-T*-5Ci€:*r. 1 1 «. i fiJt 

ittOTfeSi^&^hJl'TSS, 
N, (n) tt. ^jlldttn© i fK»©f(4*tfe© 
T**. <*3£3 5) tt. £22<B«lft«$H::3Knsajl 
lio l 1 J^±«{!>1, Sfc. £22 

[0 0 4 2] mmmft [• •. ••]«■' tt. «|ft-f > 40 

•] cun;:— »r a 0, 2m : ?ffittv>Btw& 

ffi}ffijr3t>©T&-5. £^fttc#ill!iacr>;*:#&fflg|!8 

*£^/£2t8f«fl-T&r>Tfc, (SS3 5) £||Q 

IM* (0. 0, 0) T~&Z&oimW®.ft\ZftZm< Z. 
izifi-C&%>. A&Wt&tfi (0, 0, 0) T&ScfcS&li 
(ti^2 6) fcfflHTffl-ffT**©-?, ^© 

^tens. so 
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[0 0 4 3] ^T©«fcPlCff P. Sf, 

(tS3 5) iCfot, 2if«»$8^T0il« 

#£*£9igL<T, ^TAillb*^ (0, o, o) -e&s 

[0 0 4 4] Jfcfc, (tS2 6) £Jlt>Tft2IMb0t 

(o, o, o) 3 w-jju 

6 u« l t , nt a t* ©w- * 2 o s ffimmtt 

-5. 

[0 0 4 5] (gC5£3 5) «tWr*t>-5— 3©lBfttt 

[0 0 4 6] W 7 ht7] _ki£Lfc<fc3iC. fj-gLft 
»t*ltfJ&:6ftt»tttt»JiEH*-e3tfc bfc 2 «f »#©& 

fit £ »& W-ntfite 6 & V» © tt. H&S JSHHScTSlfr h tz 

2 *^ &»i om c&gisje 
H**«^r*iia&£jfisH»©*. r&to*«itt*»ctt 

[0 0 4 7] uOlt«f,tfffitLT, 1 (C^X 
?>n-5©te, (SS19) afeS^tt (icS;2 5) f'ffiL 
fc»Wtt*jWfflr*CtT**. L^L&#<=>. C©^ 
ffiT?tt«t)S»S|S{t*fToTt> 2 «T «#©§«»« 1 / 
8 \Z LfrUZU^o 

[0048] t.^ioo¥S(j. w-#»s©ii^e>. 

r-5)*feT*a^). ^Sft 2 «f «#©*»j« «. WT© 

[0 0 4 9] ±i2l!Lfect5lC. ±T©2«f «^©|&ffi 
tt. 6) l:SLft4Tftl»i«« (0, 0, 

0) T*SJ:-5a:*«l»» [0 0, 0 0] ( " ©Affile 

r*5^i*5^*. [oo, oo] 1,1 cDjBtfflifipJwr 

Silt^tBT**. [0 0. 0 0] 1,1 CO^C 

ffi©±#Sfi. (SCiC2 9) IC^LAcM^cK (C, 

C , R, R' ) ©ffl^6,, ^-tl«, HI 9© 

(SK3 7) ©>cS3^6*l»fr*J:i:*»T*a. 

[0 0 5 0] Lfc*bT. (C, , A, £ b , B) ©SSc 
«©a*^fc-&T, (*SC2 5) ©10g©M&K©* 
SSSftSiutT. 2«T*R^ [ab, * *] ZatW 
r*!&B*«***»d:5*»*JpJWU. Sit, (Cc , C 
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£ d , d) ©&fflo*a*-&t>-B-e. (tS2 6) ©20 

BOH»KO*frSt^.»*iliT?. 2*^«# [* 
*, cd] SW-J|C-r*j85.K35«»*3&»^-5^**iJWf-r*i: 

[0 0 5 1] ;i©J;5icLT, ^F«6JB& 2 «^W»OW 

#3/ h^ryt^m-t\Z\t. abTO*7ht7, effect 

cdtO*7h*7, £Pf -3. CW^^tC, 10 
a b£W~c\ fcSWic dfc'ttT^-y h^-f -3#>i: 5 
&0f!|0f;0tT**a>tt. 019© (&i$:3 7) 
# 1 TTEtt^ 0 7c#> <=> Tab -5o uOi5i:A7F3|-7 
*fr -5 n t \z «fc 0 . tt»ta»ntf&5ftH2 VP 

[0 0 5 2] ±j£© Nfl^^MB'&ICtt. 2 

ft^*#©^tt£fiJfflT3ir£tcJ;£^=fcDtK * 

<. cnaoAnsctcioT, *«*w^f-«iat 20 

[0 0 5 3] [^MiMtMnR^ZT-ACDM] 

wi*M0EO7-*fffir" , m^waam*^ 

vol. CPSY96-46, no. 5, p 
p. 45-50, 1996) CiafO^Xf A^*S. 
[0 0 5 4] £©:£ltt2Ttt, *X r-fr3f8Sf::. 
©7"Dt7fXl'^>hS/U^bTfii^LTWl 30 
3£fr 5->^rA^SntH5. C©^2T(i. ~ 
© «t 5 £ -5 M5"JMS -> X 9- A © 7 - * 5^ ^ 

^©tfeftfCBgLT. R, S, T, U©4^©-Y>T f y^ 
XT^fiE$nS4«;U-^ , ©Sfeb^43«tOCM3?'HtSrfi : 

■t y-y- x u * > h tc&Bfc y u ft * MM o x ^ & . 

[0 0 5 5] Xtt2KE*SnT^*ffi7iJ*a3->X5\k 
«, ©^©^P-try-y- • XI/* > M*iS^gLMSfi67J 
**-r«>±, ->x^A±#*iB:ffi*&T^-rseit^nI 
tgT-ab^fese). PX r-/l7#— V>X©(gnfcir@->X 40 

[0056] [I.Foster ^©Tjffi] 7*-y^ff 

rf'JXAtL-T. $Cffli.3 (I. T. Foster, e 
t. a l . , "Toward High-Perfor 

mance Computational Chemi 
stry: I. Scalable Fock Mat 50 
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rix Construction Algorith 
ms", Journal of Computatio 
nal Chemistry, vol. 17, no. 
1, p. 1 0 9, 1 9 9 6) icEiOJ^'JXA** 
-5. 

[0 0 5 7] cOM3Tll, ^0*>©7*-j/^rT^JS 
mmWT ;i/^UXA{C|ibT, -t©trJHtts«ktf*X h 
fr*«<t, ^tO/Dt^t • xl/*>hi©H5!©ji{i 

[0 0 5 8] 7J / x;*j 

l^>©7"p-t:-;/+r • Xl/*> Mc, 02OtCSrT ($Cit 
3 8) ©H#*»8fc-r4<@©^»lEMi!cI , J, K, 
L£. 6<@©&a?fr?>JW*P,,, P,«, P,l, P»«, P 
n. Pui^tt, ^*D-fe-yy-xl/*>h(r«2«^W 
a-SfrffSitT. :7*v*fTJUB*F,,, Fin, F i l , 
Fn , F j l , Fn©— 0 2 0© (|[S3 9) \Z'<£ 

[0059] i-3<D2m = ?mttzm»?z>ffliz. *xh 

Blit©$c£» perERIit^ffifl^CtC 
-?2>t. C©«^IC«. ISt-?W12 [perE 
R I ] 

[0 0 6 0] ^2©7)l/rfUXA«. h'J7A7-KS 

tn?«n-S7;i/P*uXAT?fe-s. 021© (&iu 0) 

©H#£»fcT4fl©»raa£licHScI, J • K, Li, 
6e©SfSrr^JgSgP,,, P,«. P lt , P,,, P Jt , P 
10CD7"Dty-y-lU^>M:fiEU. -tOXD 
-tr-y-y-Xl/>c> M;3 0©2tf«»G (I, J, K, 
L) , G (I, K, J, L) , G (I, L, J, K) £ 
ff-ffS-tfT. y*y Z'frPmmF,,, F 1 K , Fit, 
F > * , F )t , F Kl ©— aP^r, 02 1© (ftS4 1) Icfig 

[0 0 6 1] 3t3©2« : iF»»Sffl-J|t-r«W 

(Sli^STSSOT, jim^-^i5:tt. 4 [perE 
RI] T»*. Lf;ibT. iHSx-**©^*^* 

y x # )i& & o ffinx n s t m A -5 o 

[0 0 6 2] L^b^e.. ^P-fey+rXU* > r-lC*3 

«A«2?'ffn» (=10-'#, ^TT-fiwsifH 

1. 5i^L, SB«fT5UB*-^7*y^ff9iJfi**<. 
ffirt»fll©#«|/h»cjSi«c-r^:t)-6 6 4 t*y hwx-^it-f 

2 «»©W-3¥WfWtt. ttl 0 m s 1ocd7 
P-feyitXl/* > hSfcOT, 2 5. 6Mbps (2 
5. 6X10" bit per second) ©jiff 
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[0 0 6 3] m-JHtlB*JiWr*/i*fc. yntyini/ 

*>h$CM£. MiUXl 0 0 tLfcii^lCft, £#©jl 
mttSgiUT«. 2 5 6 0Mbps^g^tl5uii 

[0 0 6 4] £ffi&am#©, 0>Jx.«" I E E E l 3 9 4 
;uifet?t6^nfcy 'J 7;h«th 2 0 0Mb p 

- hSt*sji -7 vftm^gmmmmnttfto t, 
£&<Dmmmmtmmmffl-vmmt<tiTL2i\,\ nm<o 10 

[0 0 6 5] «3©7;i/=f'JXA»4. ig-MT'D .y S'fficb 

*tfn*^ft-c**. una, $e.tc ^y-^^i/^jc 

[0 0 6 6] h'J^V-h)£lcS^T. -?-©^8c£ 20 

ic. n (=NH-I C ) flBO^Dy^fc^a-r*. ^P-v 
^©#-^£, I. , J b » K B , L B <D£5lZ&t>TZ. 

t\z?z>. mz, 02 i© (^4 2) ©H«siifc-r 

4®<DWimm&M&7Uy>7 I. , J. , K, , L 
b £. 6<B©«ftff^JS*yD-yi7P (I. , J, ) , 
P (I. , K, ) , P (I. , L, ) , P (J. , 

K, ) , P (J, , L B ) , P (K B , Lb ) £. 1 ^> 

<vmt6 ic 1 mttzz. 30 

[0 0 6 7] rnt^il// > K#ffl-3?-r-5 2m^« 
G (I, J, K, L) , G (I, K, J, L) , 
G (I, L, J, K) iZtt)fc-fZ>3 Ic 4 ffi©2«^« 

1) t^(C. y*y?ff&m%7Uy?F (I, , J 
. ) , F (I. , Kb ) , F (I. , Lb ) , F 

(J,, Kb ) , F (J B , L, ) , F (Kb , Lb ) 

[0 0 6 8] z.cDt£\zm.0M-£tiz>y*vi7'tf?imm 

Sfcfc. 6 Ic ' «T<&£. fO«S. am^-^lfCtt. 40 
12 1, * v3 Ic ' = 4/I c ! [perERI] t 

n«-r z> s t* . sgfrjuB** 7 * <^ t> n pmmvmm 

©»£iC«, 1210 («4 2) \±ftt>0 (*iU 
3) SJB^S. 

[0 0 6 9] ZZiZ, ffi«ffl^{£M-r^)^4©^ffi<i:L 

t. w^ayfftji***. emu, mmynyzmzte 

^T. Is. J b , K, ©jja^fcit^LT. L B fc 
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1 OtC^Lfc. HI 0 (Cti^TfiSitt-r^b^EP 

[0070] ?j7P7fftfc. ^etc uj-ts)vmz 

^IffSAi. KUX^V-hffiicSo'^T. 0 10© 

7 □ - ^ v - h l e. ittaji-r £ o 
[0071] if. mmz^.m.-^uv^mt.nmz. n 
fife^.ag^*jSMgc*. ic mmzn (=n^ i c ) a 

©^D^fcfrfijf 3 Uf-y7Sl) „ ^('. *Xh 
tt36JKH»^ay^ I. , J. , K, ©ifi*^t>-& (I 

B , J, , Kb ) £c*5£-r-5 (XT7 7S2) „ 

[0 0 7 2] *IC, JfrXhtHHWi, 7"Dty*II/> 
>h^. UttiB© (»S4 2) fflH#£Siifc-r3ffl©»|!«J 
SJSHft^ny^l. , J. , Kb t^LT. 

at&* i c x i c mnmmft vmm yu vv? ( i. , 
j, > , p (i, , k. ) , p (j, , k. > a^xm 
m®.&&* k» xi, xi c m<nmmr mmmyu - y o 

<DPIP (I, . L) , P (J, , L) . P (Kb , L) 
£j*m-f£ UfyT'S 3*5cfc^X^5/XS 4) . {& 
L. Lte. 1^6>K, XI, ©iBCiTX'SS. 
[0 0 7 3] #tC. un?.^f77S 1 l&ckotx^ 
y/S 1 2T'§«Lf;yDt7lfII/>(>Mt rt»T 

^mtt&^tfyxvzftpmm&ntw-tz <xr7 7s 

13) . £T©LfC»T£fhlP7m7T-5£. ^D-fey 
*IM>Mt B**#**K, XI, XI, fi©7 
*->^fT5iJS^XD-yi7©^JF (I. , L) , F 

(j. , D , f (Kb , D &*zmmkifi&* ic 
xi c m^y^-yyftns^yuyyF u, , 

J.) , F (I b , K, ) . F (J, , K. ) $*Xh 
mWmiZvkQ&-f Uf7 7S 1 4&£tfX^y7S 1 
5) . 

[0 0 7 4] hffl-JWStt. Xf77 , S5*5<to:xf 

7 7S6T, -enf,5§St5. fLT. XT7-7S2 
KB? 9. ^±©$!l3£fc£9ig-r. 
[0 0 7 5] d©J:^tC-r^Cct(CJ:0. ?BSffi?iJ®S 

^7*y9ft&mme>mm%i&&2*>\zm3ir). 2«^ 
«^ i t?$>fc o (Dmm^-fmt, 2/ni, +2/1 

c « [perERI] t*0, N»I C Sig^-Tn 
[0 0 7 6] $5K. 7'D-fes/fXU^>h±fflI 1 , 

j b , K e (om^t>^^mvfzmz. mt-tzorf 

Kb ©*-T$.S«^tC«. ff?IJ®^yP-y^P (Ib , 

j b ) , f ( 1 b , Jb ) £>£tfftpmm7ny?o)m 

P (I, , L) . P (J. , L) , F (I, , L) , F 
(J s . L) ft, yn-tr-yttXU^> h±(C^LTWfiJ 
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I, +2/3 Ic ! [perERI] <fc&5. 
[0 0 7 7] 5>J^Oy^teira«OJS«T. $ & K«« 

ff * virffmmmnmmyim&mibzm 5 © 

[0 0 7 8] 

[fgwd^ftbct^fr-swffi] 10 

4- y £ b (c DSf-p^abs, * 

5- 5«iJ-&$ra. 7 H D-fe-y+hXl/^>H^:$M > lO®2 
«T«#G (I, J, K, L) SfcD©tt-ff«MB!£Te 
r i Us), ffWR*®^— ^ft*6 4 tfy ht-T 
3. 

[o 0 7 9] -#jp?£<7)*|-g-sc«. n©7at7 
-thX 1/^ > h iC#J 0 ST ^tlfcy a ^Sfe 0 iCf££T-5 20 

2 (2 Ic ! +K, I, ' ) X64 (bit) 
Z 2 VJMK#©fflfttt, 

a' Kb Ic 1 (fi) 

fc©T. ^ttT&g&affi'ttfigte. H 2 2 (C^T (SciC 
4 4) ©<fc'5&fc©.i:&-2>. 

[0 0 8 0] h'j^v-hfficw^fcfi, io©;/d 

a<s cr&to-fe. ffl*-&^-a-©s«fB#fc 

2 (2 Ic ! +K, I ( ! ) X64 (bit) 

ctfcS— ^r. ^-©Mtc^D-fey-y-xu^>hTtfSt$n 

3a ! K, Ic * (fi) 

«t©T. ^<*T«&K<camttttti. 122 ic^-r (ssc5£ 

4 5) <D£.otZ*>0)LUZ> 0 

[0 0 8 1] M^JMa©yp-fe^-y- • Il/^> hgCMS: 
10 0, 7 r D-feyy-XU^>HC*tt*iB»aSJiEM»CT 40 

gi:Lt2tfi^g (i, j, k, i) om-jwihw 
2m.Tm#G (i, j, k, D i-3%fzK>(Dmumm 

Ter iSlO/is) . b^tCcfc Offc^S^-g- 
a^O. 0 5. tbfc«-&tC, Mt$nS« 

tst ya± -v-y-x u-^ > h t ©w©jimi4^©^p * 
0 1 1 ic^-r «t ^ ic. Hjy^v-hct^ 
[0082] *yx^ji/©«^tcfe. sfc. hu^uv 50 
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-h©«^«Cfc, #R&amttfl6ttK. ©{fiiCfe#LT 

gftr*»*, Kb > 1 0 0Ttt-tosfl:**«/h*<, m 
RoamttUBKjsur. ^D-y^t-fxi, s.*;r 
#jK&»£fc5. #i*_tf5 0ic huy^y-h©*-& 

[0 0 8 3] 5C^3T-Bfljf 4tTi»4J:5tt. 

[0 0 8 4] — 3r. XSR2 5 i±tvtfv>&i 

0 M hf »y h SflE © S © ^ ^ U * n * ftfiB 

«. ^J*eT-«J#T-#Sff^JSlrftti O^JttT. -Tfcto 
wsn-g>yD-yi7+»--rx«2^e 3S«stt» 

-5. 

[0 0 8 5] d©*-&fCte. 01 l£-5^«EIl 2©iS 
S^S>, MOfStLT I EEE 1 3 9 4/UIfeT 

^©tt^ 2 0 0 M b p s r t 

ffl«ttliE*«*jSU&v»3Ki*WfeMl!*ff 5 £ £tf»F 

[0 0 8 6] £©%0Jte, £A±©J;3fj:^Uc*^*t*.. 
$0^Iffg £ /]%«*© ;* =E U * *rf /□ -tr 

m-^tSjt^p-fe-yy- • xi/^>h«i:©w©amtttgtcm 

[0 0 8 7] 

tc. m&m l lciH«g©^0J©fT^JSirf ©M^Jfhff^ffi 
tt, RUi^e 1 Nffliii:afe54o©I^>f7^^ 

I, J , K, L^fflHTS^cSn, G (I, J, K, 
L) =G (I, J, L, K) =G (J, I, K, L) = 
G (J, I, L, K) =G (K, L, I, J) =G 

(K, L , J, I) =G (L, K, I, J) =G (L, 

k, j, i) fc*w«s»fcfw»G©iw»iaG (i, 

J, K, L) £ ; 2O0fEilCf>Ty^XK, L£ 
ffl(^TS:b£ft. P (K, L) =P (L, K) &3H8# 

^mrzmnpcommp (k, d t : «*a i £ ; © 

«A1 • P (K, L) - G (I, J, K, L) fclOl^T 

1 (I. J ) <t. ffiSEHfteG (I, L, K, J) <h; 
HtfEff^iJS^P (K, L) t;ffftA2t;0fA2- 
P (K, L) • G (I. L, K, J) tcRT-SmrSH^H 
©3>T©«ffEK*ctt^MELtC*5^S^faF 2 (I, 

J) £©?PF (I, J) =F1 (I, J) +F2 (I, 
J) &B*i:-r4fT*>JF©£K*S, hWJF«*j«t 
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yZM&Mmi<. itt(fE*X h^W-m^wlW.W,\<DZfUv 
?ffi(D7 r riy2&m^-t : Z> 3 0©g$C-f yr-yPX I 
B, J B, KB(CH-r-2>0f^©3fi^— ^"Sr^b. W 

IC-f^^XIB, JB, KBTlf5££n£:fcCD£i£ 
I BJc-^snSmJfH-f >^->^X I . fe^UMttliB^a-y 

•yi7KBtc^$n^MfH-r >t7?xk. fcttj^-rsff 

?|JS*P (I, J) 43J:DfP (I, K) iJitfP (J, 
K) ©^&< <hfc— SB£MEXPiry1fXl/;*> He** 

N©$gn(c&Si!fr§E^i&7 >5^.y?X£. UtrfEif? l ©:?* 
D ^ £ IW| C £ * co :/ d y ? tc #f ij b 

T, S2 0^Dy^*»JEKLT. -^CDitflfHffS 2 ©7*P y 
^pCO^D-y i'^tS-f >5^7^XL BlCffl-rSJU 

#t5^>ftic sfiflB^a-y^ i Btc^sn^ffria-r >-r-y 

i7XI. iJi^BtffSX'P-y i7 J Bfc^Stt-SiiMfH-f 
•^XJ. 4oJ:^B(IiE> r P-y^KBtC^^n^MIB'l'> 

t'^xk, *«fc^ffi^Pv^LB»c^sn^Kria-f 

L) (J, L) *5J:Z>*P (K, L) <D'Pta< iz 

Btc^sn-SHfria-f >f7^^ i. *5J;^Btria> r p-y^ 

J BfC^Stt-Siifrffi-f >^-y?X J. 4s«ktfHrE:7n v 

•y^LBtc^^n^mfie-f >t : ^^xl. tc-tn-fn** 

^T^M^itG (I, J, K, L) <D'pti< gfl£ 
ffl-ffU firiBffl-J|£3ftfcH*fc«G (I, J, K, L) * 
WE^Dyi? I Bfc^^n^HufH-f >7 r y ^x 

XJ, fcitfttffi^P f K B l^insiE-T >f y 
i?XK, fci^reyp-yi'LBtc^gmSfiuE-f 
•^XL, fc*fJ6T*fT5Ufi*F (I, J) *5J:tfF 

(I, K) *5J;Z>'F (J, K) *3«fctfF (I, L) 43ct 
tfF (J, L) t3«ktXF (K, L) <D'Pt£< £t> — 

Bfj£©tt#5£Kfi£oTfl-*U wimfn-y? I Btc-^S 
ti^jWE-f >xy^X I, ^tfSKB^Pyi'JBlc^ 
S^IS WIH-f "s^ry X J . fe^lXMIH^P-y^KBtc 
^^tl^ME-O^-v^XK, iDi^BfrfH^P^^LB 

(I, L) *3«tl>'F (J, L) *5«tO'F (K, L) ©4> 
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IHyp-fe>yy-x^^> Mi. WBE5?3^©«f7«ffc, ftr 

E^p-yi7 1 Bfc-^sn^Bfrfe-f >^-y^x i . fcjctf 
wimyu-yir j Btc-g-^n-SHtriB-i' yf^^7s j . 

t>*tfrfie^'P-y^KB(C^-*n'5HfrfS<>-x->^XK, ic 

-en^'n^js-r^ff^JsmF (i, j) is^tfF (i, 

K) iJi^F (J, K) ©'>&< tt>— gft£mfE*X h 

[0 0 8 8] «*«2 iCfE«CO%BjCOff JiJB*© 

M5!IW-Jfc#ifctt. R|i;u6»6N©«EfflK**40©SE»c 
10 -f>f*;^I> J , K, LSrffl^T^^n, G 

(I, J, K, L) =G (I. J, L, K) =G (J, 
I, K, L) =G (J, I, L, K) =G (K, L, 
I, J) =G (K, L, J, I) =G (L, K, I, 
J) =G (L, K, J, I) ft4H«&»fctH»GO 
mm%G (I, J , K, L) £ ; 2OC0HUHHSfcr>^ 
•y^XK, L£ffl(,>Tg;b£*T., P (K, L) =P 

(L, K) Ji-5H«*t»fc-rfT5"JP©B*P (K, L) 
£ ; «»A 1 t ; ©«A 1 • P (K, L) • G ( I . 
J, K, L) »Ct5V»TOKraE«H©^T<DSftEK*«kaf 

20 KrffiLtcwr-s^fnF i (i, j) iHENtto 

(I, L, K, J) t ; mffBffyiJS*P (K, L) £ ; 
itA2i ; CO«A2 • P <K. L) ■ G ( I . L, 

k, j) icH-r«KrffiftH©^T©taaEK*«t^i&aEL 

{C^ttS^fOF 2 (I, J) i©?DF (I. J) =F1 
(I, J) +F2 (I, J) £gUt<tT-£>???iJF©3>g 
*^r, *xhtf-»«*iJ;c>'ffl^c©X , p-lr^+hxi/^>h 

wmxmmm 1 ©t'p y ^»©^p y z> zm^-rz 3 

©t^>T7?XIB, JB, KBicp-r-S>0f^©3 

m^Tz>mm3-Do>m^ y^yf^ 1 b, j b, kb 
K?b. «ria*xhtmc*-c«(rlEi^©5?gy*MEM5iJ 
^T. WfH*X h striata ^©t"J0aT*ff 

c>^tc, muyuyz 1 Bfc-^sti^wfa-r^'x-y 5^x 
40 1 . *3j:t/WfE^ r pyi' j Btc-^sn-sitria-f 

XJ. *3J;U:BtflS> r P->^KBtc-&^n^)HtfE'f >^y 

i7XK, K»*-r*ffMH*P (I. J) *5=ttf'P 
(I, K) *3<i^P (J, K) 0'>ft<tt>-»6lltE 

7 r p-fey-y-xu-^>hic*fbTjtmb, miiayp-tr-y+t- 

t. ^©tfria^2©^'Py i7^©^p-> ^^m^-r^-f 
>T r -y^xLB(cw-r.-5;u-X'ftijp*fi ; ^ Kr 

50 flS-f >T7?^L B^«J0#^«.«{C. HtlfSyP-yi7 I 
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J B icir^ ti-SJtftE-'f y^v i'XJ, *«kt^WIH^n>y 

^i/LBtC^^n-SMIH-f >f'^XL, tc^-r^ff 
3^JS^P (I, L) *5cfctfP (J, L) 43«tO:p (K, 
L) ©^&<£<b-»S. ttlB**hM-JMft*>&£fll 

*5iucsfrf5^'o-y^ j Bfc-^*nsifria-r >7 ; y^x 
tJcfc^ttriS^p-y^KBc-^^n-smria'f >x-y^ 

XK. fci^fE^Py 7L Btc&Sn^tfrfBOx-y 10 
*XL, KWJK-rSHftfflG (I. J, K, L) *5cttf 
G (I, K, J, L) 33cfctfG (I, L, J, K) <D'p 

fc<£t>-««ffl-*U MKihJl^ft;fcW*ffl*fliir» 
T, ffria^P-y^ I BfC-^^tl^MfB-f >^-y^X I . 

xk, fciucflfrfa^p-y^LBt^sn^tfria-f >x-> 

?XL, K»JC"r*tf5>Jfi*F (I, J) 
(I. K) *5<fctfF (J, K) &J:tfF (I, L) 
Z>*F (J, L) *J«tZ>*F (K, L) <D{J>& — gflSr 20 

n*«na-r >5*-y*x i . *«kiHMB:/Dy* jbic*. 
^nsmrfE-f >fy?7K, *3iytsfrffi^p <y ^ l b 

(I, L) fecfctfF (J, L) *3J:t>*F (K, L) ©4> 

ttifH^x htmt«^aH&u set. 

mm-juy? i Bfc^n4*E-f>fyi'^ i . 
ucitjfa^p-y^ j BK^snaitrsH' >f^ xj. *s 30 

*LT$m&n -y?KB fc^3=*l*IME-r >5^y 7XK, 
tC*fJts-r-S)fif^JS^F (I, J) &cfctfF (I, K) *5 

jctfF (j, k) cd/>&< <ht>— ass. itrfB^x htf-at 

[0 0 8 9] »*«6fcE*0»W©^«liaW- 

Jfctffcfi. fnt'tiNi (NttlECDggO o«tt->x;p 
r, s, t, ucD^n^ntc^sn-s^^x^ r , 
s , t . u o-tti-enwj^^TissttaeH* i . 

^StttM&gCDM&fiig (i, j, k, 1) £;MfiEH 40 

^sjsm^c k zuh-DOMi&mmtT zMM&mm&K 

Sff?iJ P COB* P (K, L) t ; ISA 1 i ; CDffiA 1 

• p (k, D • g ( i , j , k, i ) <D±x<Dmmm 
mmmzmrzima f 1 d, j) fft^m^sa- 
Mfcg»wsfflg (i, k, j, i) t-.mmmmnm 
pommmmp (k, d t §sa2 t : cd«a2 • 

P (K, L) • g ( i . k, j . 1 ) <D±T<Dffifto&& 

nftfcgrrateft f 2 ( 1 , j ) t^m f ( 1 , j ) = 50 
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fl (I, J) + f 2 (I, J) CD, MSS%SJ£n» 
i, KrSBMteSJSHScj &*n*fta>£o©#toRg*£ 
TStfttSJMWfc I . Jlc-asns^T© 
JHJ6SlSW»K:Wrs»T?«to3n*F o c kfT#l©£ 
TVmmF (I, J) ©&f-*£. *X hffl-3¥«W3«fctftt 
Sco^P-tr -y -ttx ^ * > h (Cck 0 IffiJt^ti^M^Jff-KS 

■sffl^Tsmc-rs^ttiitHS^rttK^viT. wis* 
x hw-j|c«Tr«rKi^6N©ttiafc*aiittaja£iw*© 

fl&BH >xy?*£*»©:7ay*fc##JLT, ^ 1 CD 
^oy^SSJBlSU «ffiB*X NfHtWTBJiE^l CD^ 
P -y i'PCD^P >y 9 %m^?Z> 3 t3©SE»>f >T7^ 
IB, J B, KBt£H-r-5^CD3m;P-y£B)£U 
HtrfE^X hth^mT-tafe^P-y^^^-r-g>Bfffl2 3 0CD 
Slffe-Y y^fv I B, J B, K B T"Jt/£ StTfcfc CD £ 
*tt£LTlt>©S?a:/S»fi*U ffrfa*X ^fft-li:^&T• 
ii^^iEl:^cD> ; 3:/£, BuEM^JffSt^firtcD— DCDafffB 
7*Pt7tXl/^> MC*#UTfRIOST. WlE^XhW 
i»8ES?3^©»10aT*ff-5l6H, Stia^P-y 
7 I B£#t^S«MEIftt£j£H9t I . *s«fctfaMB:7n 
•y^ J B££3mstittett*)£&N$C J . *5=ttKmtfiE^ 
P-y^KB!C-^*n-5>«frfH«^aJiEM^CK, {£*fJ*T-5 
«£fT5UB*P (I, J) *5<i:tfP (I. K) *5<fctfP 
(J, K) BtfEyP-fe-y+J-XU-^ 
>M-2*LTiHIL, HufB^P-fe-y-y-X^^> hti. gfr 
Ei^6NOttffltc*stttt->x;P*, WE^icd^p 

#cd^p -y ^ «fl^f-&nR-f >y^-y ?XLB tcPT* 

o#^^stc. mmyoy? i Bt^^n-s^iaag^a 

S^WSJ. ^ck^BfrlB/D-y^KBic^^n^Bfrffii^ 

^SlKPigcK, fcir/ffffH^P-y^LBlC^^n-SBfrlH 

«i«iSfin»cL. t:»«-r*MffW»*p (i. D 

iJiOCp (J, L) *5«fctfP (K, L) <D'}>t3.< t.%— 
»*. Wffi*XhW-3f«^6Sfllb. HtrfE^P -y ? I B 

iti, *=t^flfrfE^p-y^ j Btc^sn«i(rciB«» 

IEMte»iSMSck. fccktflfrlE^P-y^LBCl^jfcft* 
WE«ttSjSH»L*«fijt-r-6i(flESA6aj£M» 1 CSt 
J6T*2«^«»OH»fl![g (i, j, k, 1) CD'>7i 

»«Sffll>T, BfJE^P-y^ i Bfc^*n*!MEI8*jS 
HEMS I, 4ock^HtrfB> r P-yi' J Btc-^sn-SBtrlH^ 
SJSSISJ. *J«tiXHfrie^p-y^KB(c^sn^.mii5i^ 
»Sffin*K. *3«kZ>*HtfK^P-y^LBlC^$tl^HfrfB 
ffiftSjecBlfScL. lc»*-r*7 5ry^fT5"JR*F (I. 

J) *5<ktfF (I, K) *3iZ>*F (J, K) *5j;tfF 
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(I, L) jolzZSF (J, L) ^cfctfF (K, L) <D'P 

i B\z<s$.nz>ifimmftomi&m&. i . a^zsmmy 
d y i7 j b ic^amstftKfftnsjgNft j . ^ck^mria 
:/Dy?KBic**tt*ifflEttttaEJSH»K, *«tzw 

TS^y^fi^JBSiF (I, L) 4i«trXF (J, L) 

*5«t^F (k, D <D'j>t£<th-&&mm*xbmn 

E5?3^©»TRpK1, IME:/Dy£r I BK£&n«ttE 10 
«l^«^M^c I . *3cfcZ>*HfffS^n 7? J B K^*n«W 

(I, J) ^.fctfF ( I , K) iJitfF (J, K) ©d> 

[0 0 9 0] W*3S7 fcEflSoSSWO^ttilffl- 

numt. -tn-enNfl (nhjeobsc) ©ttw->xju 

r, s, t, ucD-tn-€ t nt-&*n*s*6v'3i^r. 

s, t, u©^n^n©/£#T&siic$&»gw* i , 20 

j, k, I *-f >f 7^XtLTffi^TSto^n'52t 
^*#M&g©iW&ffig (i, j, k, 1) L;ttmm 

ihm&mm kzv-t-z) oym^mm t r zmmmmmfk k 

^SiSMIfcL >5 ; -y ^X<i LTl^T^bSns 

«B«fr*IP©fi*P (K, L) t ; 1 <hO«A 1 

• P (K, L) ♦ g ( i , j , k , 1 ) <D±T<Dffim& 

B£ffltozm?*ma f i (i, j) t, HffE2«^w^ 
m&giDM&mg (i, k, j, i) t-.wimmmnm 

P©tfrKfi*P (K, L) t;iSA2t;©tA2- 30 
P (K, L) • g ( i , k, j , 1 ) ©£T©tt*J»Ji£ 

mmzm-rzmm f 2 (i, d tosif (i ( j> = 
fid, j) + f 2 (i, j) ©, mm^m&i&mwc. 
i . ifrsE^sj§En» j £*-n^no t^xDmm^mt 
tzmmmmm®. 1 , j K^r*n*^To 

K*&ajftH8CWT*ft-«6:bSft* Foe kff^JW^ 
TCSiF (I, J) #X hfMMM3«fctf« 

& © 7 d -t -y -y- x i/ * > h c ct 0 ^ s n s atj»j tt#s 

KfE'f ^y^X^ttJkO^Dy^lc^WUT, SSI CD 

a - 7 {7&<D7n y 2 &m7sk-?Z> 3 o©g&-f >"ry^^ 
IB, J B, KBKPT3i^©3*;l^-:/£^fi)cU 
|fffB*X hfj-SE^TmriB^P y * £if*-r-£> ME 3 ^>© 
•Of'^XIB, J B, K B T*i>£ 3 nfc *>©£<£$: 
tlTloCya^WL, lfrE*X hfrMMTCflME 
nBya BtEM^Jff-ffgEffi f*3 ©— © t'p -tr y it 
HcafLTfflDlST. ME** hW-#«tt. fit 
E^aT/WgiJOST^fi^PSic. HE/n.^lBI:^ 50 
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^n-sKtEffiftSJsnsc i . a&tfi&mzruyz j Bic 
K:«*n-6WEitttaija£H«cK. ic»*r*«*tf5>jB 

SIP (I, J) iScfctfp (I, K) £><fc?>*P (J, K) 
©'>&< £*>— gfl£, ltrE7 , 'P-fe^tl-Xlx^>h(c*fU 
TlflL. ME^P-fe-y1txix^>h«, itEi^SN 

fT^i^feiC. |&E-f >ry*XLBj&«B0#:bS« 

ic, Mmyuy? i Bfc-&*n*«rEiffW*JSH«:i - 
4s«trWE^ayi7 j Bt:$sn*«rE*«3£JB£WI«: 
j . *«ttttfrE:/oy*KBfc^£nattEtftt»a£W 

43<i;^tfrE^P-y^LBIc$Sn-5.^E«^SJ£ 

(J, L) *5j;tfP (K, L) ©'>ft<t'b-»* > |tr 
E^MffStt^gfb, *fE:/nvdM Bic-&3sn 
•SftrEitttt£&IS&: I ^1«^T?.BflEM^SJSS& i , 
&*.zmtR'7n»f9 J B£$ttfi£ffiCI8«)£jeHS: J 
<&«fiX-r^mrE®^aJSMfc j . *5=fctfiiffE:?'p-y£'K 
B(c^^ti^BfrE^»j£Ml?cK**^-r^»ifiEMte» 

JSM^Ck. *J:tXKrE^ny^LBC**n*l9E«tt 
2*^«^-g (i, j, k, 1) &<fctfg (i, k, 

j, i) *3<tz>*g (i, i, j, k) ©'>a<tt>-» 
*th»b. ciow-J|csnfc«rEH«ffi*ffl^T. WE^ 
p>^i BC£*n*Krei»*ia£j!EH* i . *j:iwwe 

^□7? J BC«*n*WE»iWaj£ll»J. *JJ:^Btf 

E^P-y^KBtC^Stl^HfrEffi^S^WfcK, *3ck^ 

HfrE^p-y^LBtc^sn^mrE^SJSMiScL, tc*f 

-yi7ff^JS*F (I, J) (I, 
K) *3J:l>'F (J, K) &£ZfiF (I, L) *5J:0'F 

(j, D *5^t>*F (k, D tt>— »safje 

fltrElfiM£j£Hft I . *5cfco'mrE^p-y^ J Bictsn 
SUfEKfttSJSHKcJ. fci^SffE^P-y^KBi^S 
n*KfEISfi»»l£IW«K. 43=t^mrE^P-y^LBtc-^ 

fF (I. L) *5«tt>*F (J, L) *3«ttJCF (K, L) 

tc. mmya±y*)-x.iy^> hit. mm^a^omTm 
(c wimyny? i Btc-^in^tfrEas^afiM^i , 

iStfct^jiflE^P i7 J B{c#*n-5S&E«S««jaiJSBI» 
J, #«fctfi»E:7Dy27KBK£*n*Metttti£JfcH 
l&K. iC^T-g.^^-y^ff^JS^F (I, J) fej;^ 
F (I, K) 43d;l>*F (J, K) <D'Mi< £%— 

[0 0 9 1] 
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[0 0 9 2] 

Ttt. 01£^r«k5&*«&ih3fL«>'X^A£ffl^ 10 

-So 

[0093] r&*v&. a i d©His©jgii©M?ij 
lic^bT, ;w3*ii;t, isfc®©7"D-fe^-y-xu 

*>b2W»Vt1ttlTK*. /U3il/Ttt. 
EEE 1 3 9 4->>J7;p/U*«fflV>5n5. 
[0 0 9 4] §7 f Dt7D-Xl/^>h2©^ ; E'J 

ff*J»**«6 4 fc*-y h©»»/M(cjSStT*to$n*«« 
fr&l&Jitf?* y ^ff5>J©-y--f X*rt«, 10000X10 20 
0 0 OTJboTfe, #fif?ij©l 0 3»J#tt+$H&*frT?#5 

«I©t,o^fflu6n5. ^©Sfgra^aw^^E'JS:^ 
[0095] c<Dmm<Dmm<omw><Dffmm^mwT)u 

fct>©T"&-2>,, 

[0 0 9 6] COSl^flTffl^SJJ^'JXAa, 
±iH©¥MXa-y^j*{c*5^x. :7ny47#*H, , j 30 
, , K B ©ita*--&*3-&^raCT\ yn-v^S-^L, tzlif 

T, t\\t£t£&M (i*Wtf 1 0Mb i t) ©^U** 
[0 0 9 7] ^Dy^#^L. &f§m?&'7ny 

?<Dmmt> -Jaypmms , j, , k„ sWfijsr* 

fcS&£fc©Tr&&. 

[0 0 9 8] «T©a&BJT-te. I , , J . . K B tumm 

t5^D 7 ?ii ic ®©'f>7 ? ->^7>^e«|js$n. 

Lb i«*t57nyJtt, I D (I c fcttSfc*) 11 

©-r >5 ; -v^x75^^$nTVi-5 ! b©i-r«)o 50 
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[0099] c©m6©B«©fnic#ffit). 

[0 10 0] C©^0J©HM©^©tt^j£*, 0 2 
!CSL!t7D-ft-H:»oTtiSn. fcii. 0 2 

^T««gT^ l fc^EP©gp^tt. *-©»©*aaa*, 
toioMiTtiisn^fflTfK. te©«ia**»6© 

tit$g© A^J ^ i & -5 ^ t L T <a -5 o 
[0101] sr. «WtC *X htfffift 1 tt. 

(C. n ( = NH-I C ) m<DZruy9\Zftm?Z> (X^y 

ysioi) . *X hH-@«S 1 tt. ^©ynt 
y -y-x 1/ * > hcsrj 0 a t * ct ng£jenst: X D .y z 

I. , J, , Kb ©ffi^*)* (I„ , Jb , Kb ) £ 

(xf77sio2) . *■©*&*£*>* (1. , 

J. , K, ) Si]0^Tenfc7 r D-b:-yy-Xl//> h 
2iCjS^> UT77S 10 3). 
[0 10 2] Xn-tr>y+»-xl^^> h 2 tt. £©«&&»£ 

S^CXD>>i7l 8 , J B , Kb <Df&^tOi± (I, , J 

b , K, ) Xf7 7"S2 0 1t§It5, 

[0 10 3] ^IC. *X htMFtK 1 »4» 7"Dt7tXl/ 
*>h2IC. i2 1l;^Lfc (SkSC4 2) Sfctt (»S 

4 3 ) ©HwsssfcT 3 mommmmm^nzfa v v 

1. , J, , K, KLfcH&LT, I c XI. 

«©«sfr5>js*:/ay*p n. . j, ) , p 
(i. . k. ) . p (j. , k. ) satmr* Wf7 

7S10 4) . 
[0 1 0 4] — 73. XD-try-y-Xk^> h 2 it. lfrb 

7d7?k, i:^sn5i*©'f>f77XJt?$ t 1 

d <Hr<h{Cm<@©XD-i/i7lc^-#jr-5 (XT7 7S2 0 
2) . -5-LT. /Dtyy-II/^^^lt SfSff^JB 
I7D77P (I. , J. ) , P (I. , K, ) , P 
(J B . K. ) SrSftr-5 (7T77S2 0 3) t. f*l 

f77S 2 04~S2 09) . 
[0105] £©£#. L, ^DftoSfc^i:. -fa 
t7fxi/^>H2(t *X hfHSEtSU 'V 

*i c xi, mom&nnmmyay^p d. , 

L, ) , P (J. , L, ) , P (K, , L, ) ©i£«£ 

s*lt. -tnsssflrr* uf77S 2 0 5) . 

[0 10 6] £©f£. yo±-y*)-X.U^>h2it, f*jg|S 

t. Ltcwraju-yssfor (x^xs 2 0 6) . 

^©X^y^S 2 0 6<D)l— -JiZ&^Tit. Lb tc^s 
n-££T©L lC|»;b£ 2 « ; P8i#*5«ktf 7 * ^fir^Jfi 
^S:fhg:r«.. 
[0 10 7] :©Xf77S2 0 6fflJl/-7^7L 

Xlx^>h2«. fi#»**#«Ic XI, «©7*y^ 

fr^JS^XD-y^F (I. . L. ) , F (J. , 

L. ) , F (K, . L. ) *X hW-fftBl (CjtOjg 
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T 2 0 7) . 

to i o 8] ztD^otmwz, mm (»a4 2) &s 
vi« \z^.-rm^mrzt±x<Du «c**l 

TitTLftiflWni Uf77'S2 0 9) . 7"D-fe 
•y-9-XU^>h2tt, B3R8fcG«£* It XI, i©7* 
y^fi^JBSS^Py^F <I..J.),F(I,,K 

. ) , f (j. , k. ) *, *xb&r&.mi fciioig-r 

(X^y :/S 2 10) . 

[0 10 9] ±j£Ufc£©38W©i*M©JBte©fW;#8s 
fie*«K*tt*5>J^Dy^ffitJt*S5bT«nTV»-6 10 
&tt. TJy h^7ft#*Lfc*^(Cfc, ^SB^^Dft 
HJltT&S. -ZCOmtlsT. jimCD^S<hLT« I E 
EE 1 3 9 4 5 Hit v U 7;Hff Sffl 
CttifcOt2 0 0MbpsTWuL /PtytXl/^ 
>h2©Wl OOTSfe^it, ynt7itil//> 
h 2 K*tt**&3£jflcHRTr*b Lfc 2 g 

(i, j, k, i ) <Dmwmm&2 u stssci, m 

tt£JKNft®?J9IR*lJk#f 1 . 5TT&-5>££:. fttfr«£ 
[0 1 10] $f, * y - A;HS©»&lCft^T»Wt 20 

-So 

[0 111] Ic x I. flCDRftPiLT«BjftStl<&tt& 
If ^JSPS^D y £ P (I„ , L, ) OS$(i, 02 0© 

(^3 9) ©4ff @cDS;-efflv>e.n-5. if^bt, 

[0 112] ;^Dy?K, (p©^T©K£ 

P (I. , L B ) ©B*tt£T^B £*lft 30 

*X hthSttKl^e.7 p P-feytJ-XU^> h 2^\j|imT'2> 

««fT^jB*^*p-y^ p (i. , l b ) ©bph«± 

T&fi£&*©T, ClftftjfcXhttJHBl^Srn-fey 
■ti-Il/^ > h 2 'MiHIL&ttntffc £fc^„ 
[0 113] £LL©C1 l^fflL, SfcOT, * 

£«t?'JB*p (I, D ©<@&©83ftMpttt. H2 2iC 
jKT (tS4 6) ©i^CM^ci^-et^, 

[0 114] ^Sff^JB^yDyi7P (Jo , Lb ) <75 40 
B*tt. WE (»SC3 9) <0 2frBOSCTffl^6n*. 

oTff?©T\ lOOL, MOT. 7}sX hfH£t8l#> 
£ 7u -t y -y-x * > h 2 ^iift 3 «ftff ?>JB3is P 
(J, L) ©fiDtOJW^ffflt). mlfS (SS4 6) trai; 

[0 115] — «Sff5"JBSR^Pyi'P (K, , L 
b ) ©Biftte. <*SC3 9) OlfTBOSCTffll^n 
5. LfciibT, ^©B • ^B©fJWi. 

[&#2] ;LtKiOfflTO*7l>t7^ 50 



[0 116] Lfcrt^T. 1OC0 L 6 iMfcOTN *Xh 

ff^JB^P (K, L) <Z>4Bgfc<Z>SBflMRtt. 02 2© (& 
it 4 7) {C^-ffc©£&£„ 
[0 117] LfcAbT, 1007Dt7i^IM>h 

2t, l. a§;tDi;:«£-r*a«*wu yntyD-iv 

5>JB*»£T?#*UT. 02 3© (^CiC4 8) IC^T*) 
©<fc&.g>. 

[0 1 18] fLT. ^©Kicyp-try-9"XU-^>h2 
T(tf3n?» 2 *^«»OflSfctt. 
o ! I< 1 XI, (|B) 

&©T\ ^T&B&ilfttttgtt. 02 3© 
9) tCarf fc©£ft-5. 

[0 119] fcis, ilflOHJStcBgLT, h^7* 
#ft. ifdSTP«ffl{C*ifr-2)/&M3«fcoT, i&Bftilfl 

iS»(r. *«;h*7ftmtl/&v»i. 

[0 12 0] &fifca«tt1JEftff-ffL.fcil6*ft, 77 y h 

-t^m^Z-D^-Zm^, IZ. *7 h*7^#2 ©*-ft#jg 

T* ("Tttto'S. *flEff5>Jfi*^ny^P (I B . 

Lb ) *5«ktXP (J. , L, ) icMLTti. *7^7 

Wft*frt>-r\z±xm.m-tz>) o ^ 4, c, * 

7ht7^frl. 2ft^:T^S:T-5*-&tCt?ViT@5 
\Z. -?-n^n^t"o d^Tte, M= 10 0, Te r i = 
10 (us), a = 0. 0 5tLt. 
[0121] ^cic h U h&cDW,-£t\z-z>^Tffi,nji 

[0 12 2] Ic XI, <H©B*PiiT«Mc3tl*?Bft 
ftmWStfnytrP (I. , L. ) coB*«, mfiH (» 

hth^ttl 1 K*5tt*««ff5>JB*Pi l ©B • ^B©«W 

[0 12 3] [^3] ; ZfayZK, <p<D±T<DK£ 
L tOMTCOTJy h^-^^fr 
[*fr4] ;'7"ny^J, <p CO^TCD J t L tCOfflTCO 

[*fr5] ; I tL<tC9WT77y 

[0 12 4] 3 TS^^fr 5 CO±T^fi£itUfe*-&(C 
tt. «Sfir^JB*^Py^P (I B , L B ) C9B*«± 
T^fita:*fc8&, cnft^X htHIHft^ern-fey-y- 
xu^>h^iM«T^^B^<^-g>o i^tccinb©* 

1 oTt)^iz:L^^*^ic«> ®mnmmm7a y 

i7P (I. , L, ) ©BSftt^T^Bt&SO-C. 
ft*X hffffta^syp-feylJ-XU* >h^SIML^:tt 
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